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INTRODUCTION
Indian capital market has undergone tremendous changes since 1991, when the government has adopted liberalization and globalization polices. As a result, there is a growing importance of the stock market from aggregate economy point of view. Nowadays stock market have become a key driver of modern market based economy and is one of the major sources of raising resources for Indian corporate, thereby enabling financial development and economic growth. In fact, Indian stock market is one the emerging market in the world. The smoothing development process in Indian stock markets continues to be breath taking. Form 3,739.69 points on March 31 st 1999, with in nine years; Bombay Stock Exchange (BSE) Sensitivity Index (SENSEX) had reached to 21,000 level points in January, 2008. But this impact doesn't last long as it was affected by the recent global financial crisis of 2008-09 and emerging euro-crisis. Now SENSEX is around 18,000 points. In the context of this effect in Indian Stock Market, the critical question is whether the decades old development or recent degradation in the markets are in any way influenced by the domestic and international macroeconomic fundamentals. Agrawalla (2006) stated that rising indices in the stock markets cannot be taken to be a leading indicator of the revival of the economy in India and vice-versa. However, Shah and Thomas (1997) supported the idea that stock prices are a minor which reflect the real economy. Similarly results were found in Kanakaraj et al. (2008) . There are several other studies regarding the interaction of share market returns and the macroeconomic variables and all studies provide different conclusion related to their test and methodology.
Result of this study help in exploring whether the movement of Bombay Stock Exchanges indices is the result of some selected macroeconomic variables or it is one of the causes of movement in those variables of the Indian economy. The study consider macroeconomic variables as Index of Industrial production (IIP), Consumer price Index (CPI), Call Money Rate (CMR), Dollar Price (DP), Foreign Institutional Investment (FII), Crude Oil Prices (CO), Gold Price (GP) and Bombay Stock Exchanges indices in the form of SENSEX, BSE-Metals, Auto, Capital Goods, Fast Moving Consumer Goods and Consumer Durables by using monthly data that span from April, 2005 to March, 2012 . More specifically, in the study we use ADF test, Correlation and Regression analysis and Granger Casually test to see the effect of macroeconomic variables on Bombay Stock Exchange Indices and vice versa (by using granger causality test). The results would be very useful for the policy markers, traders, investors, and other concerned along with the future researchers.
The rest of the study is organized as follow. Module 1 is a survey of the existing literature including empirical results on the nature of casual relationship between macroeconomic variables and stock prices is conducted. Module 2 is presents the data descriptions and variables undertaken for the study. Module 3 presents research methodology to be employed for investigation and analysis purposes. Module 4 reports the empirical results and discussions of descriptive statistics, ADF test, Correlation and Regression analysis and Granger Casually test which are followed by conclusion.
LITERATURE REVIEW
Relationship between Stock markets movement and Macroeconomic Variables.
In the past decades, many industry researchers, financial analysts and practitioners have attempted to predict the relationship between stock markets movement and macroeconomic variables. They have conducted empirical studies to examine the effect of stock price on macroeconomic variables or vice-versa or relationship between the two and the results of all those studies have provided different conclusions according to the combination of variables, methodologies and tests used. Here, we have discussed some previous research works/papers and their empirical conclusions that are related to our sector analysis. Fama (1981, 1982) and many other research studies like Fama and Schwert (1977) , Gallagher and Taylor (2002) , Geske and Roll (1983) empirically find that stock returns are negatively affected by both expected and unexpected inflation. Marshall (1992) also finds that negative effect of inflation on stock return is generated by real economic fluctuations, by monetary fluctuations or changes in both real and monetary variables.
Darat and Mukherjee (1987) applied a Vector Auto Regression (VAR) model and found that a significant causal relationship exists between stock returns and selected macroeconomic variables of China, India, Brazil and Russia which are emerging economies of the world using oil price, exchange rate, and moving average lags values as explanatory variables employed MA (Moving Average) method with OLS (Ordinary Least Square) and found insignificant results which postulate inefficiency in market. Finally they concluded that in emerging economies the domestic factors influence more than external factors, i.e., exchange rate and oil prices.
Bahmani and Sohrabian (1992) studied the causal relationship between U.S. stock market (S&P 500 index) and effective exchange rate of dollar in the short period of time. Their theory established bidirectional causality between the two for the time period taken. However, cointegration analysis failed to identify any long run relationship between the two variables.
Mukherjee and Naka (1995) applied Johansen's (1998) VECM to analyze the relationship between the Japanese Stock Market and exchange rate, inflation rate, money supply, real economic activity, long-term government bond rate, and call money rate. They concluded that a cointegrating relation indeed existed and that stock prices contributed to this relation. Maysami and Koh (2000) examined such relationships in Singapore. They found that inflation money supply growth, changes in short-and long-term interest rate and variations in exchange rate formed a cointegrating relation with changes in Singapore's stock market levels.
Abdalla and Murinde (1997) investigated the intersections between exchange rates and stock prices in the emerging financial markets of India, Korea, Pakistan and the Philippines. They found that results show unidirectional granger causality from exchange rates to stock prices in all the sample countries, except the Philippines, where they found that the stock price lead the exchange rate.
Mookerjee and Yu (1997) studied the Singapore stock market pricing mechanism by investigating whether there were long-term relationships between macroeconomic variables and stock market pricing. They found that three out of four macroeconomic variables were cointegrated with stock market prices. Using bi-variate cointegration and causality tests, they noted significant interactions between M2 money supply and foreign exchange reserves and stock prices for the case of Singapore.
Kwon and Shin (1999) applied Engle-Granger cointegration and the Granger causality tests from the VECM and found that the Korean stock market was cointegrated with a set of macroeconomic variables. However, using the Granger-causality test on macroeconomic variables and the Korean stock index, the authors found that the Korean stock index was not a leading indicator for economic variables.
Ibrahim (1999) also investigated the dynamic interactions between the KLSE Composite Index, and seven macroeconomic variables (CPI, industrial production index, money supply M1 and M2, foreign reserves, credit aggregates and exchange rate) and concluded that Malaysian stock market was informationally inefficient. Chong and Koh's (2003) results were similar and showed that stock prices, economic activities, real interest rates and real money balances in Malaysia were linked in the long run both in the pre-and post capital control sub periods.
Pethe and Karnik (2000), using Indian data for April, 1992 to December, 1997, attempted to find the way in which stock price indices were affected by and had affected other crucial macroeconomic variables in India. But, this study had run causality tests in an error correction framework on non-cointegrated variables, which is inappropriate and not econometrically sound and correct. The study reported weak causality running from IIP to share price indices (i.e., Sensex and S&P CNX Nifty) but not the other way round. In other words, it holds the view that the state of economy had affected stock prices. Naka, Mukherjee and Tufte (2001) analyzed long-term equilibrium relationships among selected macroeconomic variables and the BSE Sensex. The study used data for the period 1960 to 1995 and macroeconomic variables; namely, the Industrial production index, the consumer price index, a narrow measure of money supply, and the money market rate in the Bombay interbank market. The study employed a VECM to avoid potential misspecification biases that might result from the use of a more conventional VAR modeling technique. The study found that the five variables were cointegrated and there exists three long-term equilibrium relationships among these variables. The results of the study also suggested that domestic inflation was the most severe deterrent to Indian stock markets performance, and domestic output growth as its predominant driving force.
Bhattacharya and Mukherjee (2002) investigated the nature of the causal relationship between BSE Sensitive Index and the five macroeconomic aggregates in India (i.e., IIP, money supply, national income, interest rate and inflation rate) using monthly data for the period 1992-93 to 2000. By applying the techniques of unit-root tests, co-integration and the long-run Granger non-causality test recently proposed by Toda and Yamamoto (1995) , their major findings suggested that there was no causal linkage between stock prices and money supply, national income and interest rate while IIP lead the stock price, and there was two-way causation between stock price and inflation rate.
Gan, Lee, Yong and Zhang (2006) have examined the macroeconomics variables and stock market interaction: New Zealand Evidence. Their studied had a set of seven macroeconomic variables and used co-integration tests, johansen maximum likelihood and granger-causality tests. In addition, their paper also investigated the short run dynamic linkages between NZSE40 and macroeconomic variables using innovation accounting analyses. In general analysis it was found that the NZSE40 is consistently determined by the interest rate, money supply and real GDP but there is no evidence that the New Zealand Stock Index is a leading indicator for changes in macroeconomic variables.
Chen (2008) investigated whether macroeconomic variables can predict recessions in the stock market. Series such as interest rate spreads inflation rates, money stocks, aggregate output, and unemployment rates are evaluated individually. Empirical evidence from monthly data on the Standard and Poor's S&P 500 price index suggests that among the macroeconomic variables that are considered, yield curve spreads and inflation rates are the most useful predictors of recessions in the U.S. stock market according to in-sample and out-of sample forecasting performance.
Ahmed (2008) studied and found the nature of the causal relationships between stock prices (i.e., Nifty and Sensex) and the key macroeconomic variables (i.e., IIP, FDI, exports, money supply, exchange rate, interest rate) representing real and financial sectors of India. Using quarterly data, Johansen`s approach of co-integration and Toda and Yamamoto (1995) Granger causality test have been applied to explore the long-run relationships while BVAR modeling for variance decomposition and impulse response functions has been applied to examine short run relationships. The study indicates that stock prices in India lead economic activity except movement in interest rate which seems to lead the stock prices. The study indicates that Indian stock market seems to be driven not only by actual performance but also by expected potential performances. The study reveals that the movement of stock prices is not only the outcome of behaviour of key macro economic variables but it is also one of the causes of movement in other macro dimension in the economy.
Kumar (2008) established and validate the long-term relationship of stock prices with exchange rate and inflation in Indian context. There were numerous studies on the relationship of stock indices with macroeconomic variables. This gave a strong subjective background to test the existence of any such relationship in India. The research primarily dealt with an empirical method by combining different statistical techniques to check the presence of co-integration between the stock index (Sensex) and other variables. Co-integration is a well accepted indicator of a long term relationship between more than one time series variables. The study took into consideration past ten years experience of Indian economy reflected into the stock index, wholesale price index and exchange rates. A causal relationship could not be established without the existence of cointegration between the selected macroeconomic variable Dharmendra Singh (2010) tried to explore the relation especially the causal relation between stock market index i.e. BSE Sensex and three key macro economic variables by using correlation, unit root stationarity tests and Granger causality test. Monthly data has been used for all the variables and results showed that the stock market index, IIP, WPI, and exchange rate contained a unit root and were integrated of order one. They found that results show bilateral granger causality between IIP and Sensex while WPI is having strong correlation and unilateral causality with Sensex which means Indian stock market is approaching towards informational efficiency at least with respect to two macroeconomic variables, viz. exchange rate and inflation Tripathy (2011) studied investigated the market efficiency and causal relationship between selected Macroeconomic variables and the Indian stock market by using Ljung-Box Q test, Breusch-Godfrey LM test, Unit Root test, Granger Causality test. The study confirms the presence of autocorrelation in the Indian stock market and macro economic variables which implies that the market fell into form of Efficient Market Hypothesis. Then the Granger-causality test shows the bidirectional relationship between stock market and interest rate and exchange rate, international stock market and BSE volume, exchange rate and BSE volume. The study also reported unidirectional causality running from international stock market to domestic stock market, interest rate, exchange rate and inflation rate indicating sizeable influence in the stock market movement.
Dasgupta (2012) has attempted to explore the long-run and short-run relationships between BSE Sensex and four key macroeconomic variables of Indian economy by using descriptive statistics, ADF tests, Johansen and Juselius's cointegration test and Granger causality test. Monthly data has been used for all the variables, i.e., BSE Sensex, WPI,, IIP, EX and call money rate. Results showed that all the variables has contained a unit root and are integrated of order one. Johansen and Juselius's cointegration test pointed out at least one cointegration vector and longrun relationships between BSE Sensex with index of industrial production and call money rate. Granger causality test was then employed. The Granger causality test has found no short-run unilateral or bilateral causal relationships between BSE Sensex with the macroeconomic variables. Therefore, it is concluded that, Indian stock markets had no informational efficiency.
Several other studies have considered the relationship between stock prices or returns and long-term bonds (Fama and French, 1989 ), Tobin's q theory (Barro, 1990) , output (Chen, Roll and Ross, 1986; Fama, 1990; Dhakal, Kandil and Sharma, 1993; Humpe and Macmillan, 2009) , budget deficits (Darrat, 1990a; Abdullah and Hayworth, 1993) , the money supply (Bulmash and Trivoli, 1991; Abdullah and Hayworth, 1993; Dhakal, Kandil and Sharma, 1993; Humpe and Macmillan, 2009) , interest rates (Bulmash and Trivoli, 1991; Abdullah and Hayworth, 1993; Dhakal, Kandil and Sharma, 1993; Humpe and Macmillan, 2009) , the exchange rate (Abdullah and Hayworth, 1993; Choi, 1995; Ajayi and Mougoue, 1996; Nieh and Lee, 2001 ), the inflation rate or the consumer price index (Chen, Roll and Ross, 1986; Abdullah and Hayworth, 1993; Dhakal, Kandil and Sharma, 1993; Humpe and Macmillan, 2009) , and other related variables. Their findings suggest that most of these variables are associated with stock prices or returns to varying degrees.
STATEMENT OF HYPOTHESIS
The hypothesis for this study has been stated below:
NULL HYPOTHESIS
H 0 : There is no significant relation between Index of industrial production and SENSEX 
Objective of study
Main Objective
The main objective is to investigate the relationship between Indian stock market and seven macroeconomic variables namely Index of Industrial production (IIP), Consumer price Index (CPI), Call Money Rate (CMR), Dollar Price (DP), Foreign Institutional Investment (FII), Crude Oil Prices (CO), Gold Price (GP). BSE SENSEX has been considered as representing Indian stock market.
Other objectives
 Studying the impact of Macroeconomic variables on Indian stock market sector wise.
 Examining the existence of correlation between stock price & macroeconomic variables & the extent to which they are correlated.
Scope of study
The current study unravels the linkage between stock market & macroeconomic variables in the Indian context using techniques like regression, Granger causality test, ADF test & Unit root test using SPSS. A time span of 7 years has been chosen for this study from April, 2005 to March, 2012 uses monthly data to portray a larger view of the relationship.
The study also attempts to analyze the impact of macroeconomic variables on stock market sector wise. Five sectors have been taken for this analysis namely Auto, metals, Capital goods, FMCG and Consumer Durables sectors of BSE.
Not only the domestic economic variables have been considered but the linkage with the external world through the exchange rate movement has also been included in the analysis.
The study does not assume any a prior relationship between these variables and the stock market and is open to the possible two-way relationship between them which has been tested through Granger causality test.
Limitations of study
There are four limitations that need to be acknowledged and addressed regarding the present study. And these limitations are as follows:
 Reliability
This study is based on the analysis of the secondary data that has been collected. Secondary data is the data that is already available & has been used for analysis & thus might not be reliable.
 Accuracy
The result & conclusion of this study might not be accurate due to reliability of the secondary data & limitation on the variables selected & the time span considered.
 Time period
A time span of only 7 years has been considered for examining the relation between macroeconomic variables and Indian stock market.
 Limited variables
This study mainly focuses on selected seven independent variables which may not completely represent the macroeconomic variables.
Importance of study
Stock market is an important part of the economy of a country. The stock market plays a pivotal role in the growth of the industry and commerce of the country that eventually affects the economy of the country to a great extent. Stock market is seen as a very significant component of the financial sector of any economy. Furthermore it plays a vital role in the mobilization of capital in many of the emerging economies.
The importance of this study stems from the vital role of the Indian stock Market in the economy for the following reasons:
Indian stock market plays an important role in collecting money and encouraging investments, so this study was designed to explore the influences of some factors on stock market prices in BSE.
This study will be useful for the investors who might be able to identify some basic economic variables that they should focus on while investing in stock market and will have an advantage to make their own suitable investment decisions.
Many different kinds of investors would find this study as an assistant, especially, individual investors, portfolio managers, institutional investors and foreign investors.
Big businesses also depend on the stock market for floating their share & Initial public offering thus might consider factors that affect stock market.
Variable selection and data source
This empirical analysis has used particular software like Gretl and SPSS and depends on both availability of data and established statistical criteria that are frequently used in the selection of variables.
The Bombay Stock Exchange-Sensitive Index (SENSEX) has been considered as a proxy of the Indian Stock Market and used to obtain a measure of market price movement of Indian securities since this index is comprehensive. To address the objective of this research 7 variables and 5 sectors namely Auto, Metals, Capital goods, Consumer goods, FMCG have been considered. Consumer price index has been used as a proxy to inflation in Indian economy, Call rate as a proxy of domestic interest rate affecting stock market, dollar price to show the effect of external world on Indian stock market. To test the common perception that Foreign Institutional Investment has been a driver to stock market in India we have included FII as another crucial variable. Also any slight fluctuation in crude oil and gold prices can have both indirect & direct influence on the economy of the country. Thus these 2 variables have also been included to analyze their effect on stock market. Even after being a very important variable GDP growth rate was not included in the analysis because of unavailability of monthly data series of GDP growth rate (only quarterly series was available). Industrial Production Index of all commodities is considered as a proxy to GDP growth rate.
The empirical investigation is carried out using monthly data from April, 2005 to March, 2012 which covers 84 monthly observations. The data of BSE SENSEX (including sector wise data) has been extracted from BSE website. Database of Industrial Production Index (including sector wise data) & Consumer price index has been extracted from DULS website. RBI website has been referred for FII, gold price, call rate and dollar price data. Lastly Index Mundi has been referred for database of crude oil (Shown in table 2.1).
Indian stock market
BSE Sensitive Index
Stock market is a market in which shares are issued and traded either through exchanges or overthe-counter markets. The Indian stock exchanges hold a place of prominence not only in Asia but also at the global stage. Till the decade of 1980s there was no scale to measure the ups and downs in the Indian stock markets. In 1986, the BSE came out with a stock index (i.e., the SENSEX) that subsequently became the barometer of the Indian stock markets. . There are currently two major stock exchanges in India, The Bombay Stock exchange (BSE) and The National Stock Exchange (NSE). Our study has used BSE indices as representing the Indian stock market. Bombay stock exchange or BSE is the largest stock exchange in India in terms of number of listed companies in the exchange and the market capitalization of the listed companies. The prime index of the Bombay Stock Exchange is the BSE 30 that is popularly known as the Sensex. First compiled in 1986, Bombay Stock Exchange Sensitive (SENSEX) is a basket of 30 constituent stocks representing a sample of large, liquid and representative companies. The base year of SENSEX is 1978-79 and the base value is 100. The index is widely reported in both domestic and international markets through print as well as electronic media. The SENSEX is not only scientifically designed but also based on globally accepted construction and review methodology By including the prestigious companies & due to is wide acceptance amongst the Indian investors; SENSEX is regarded to be the pulse of the Indian stock market. As the oldest index in the country, it provides the time series data over a fairly long period of time (From 1979 onwards) . Also it is a value weighted stock average, using the free float market capitalization methodology, of 30 largest and most actively traded stocks of Indian stock markets from varied sectors being the most quoted Index. So, BSE-SENSEX has been selected for this study as the representative of Indian stock markets.
If the SENSEX goes up, it means that the prices of the stocks of most of the companies under the BSE SENSEX (30 companies) have gone up. If the Sensex goes down, this tells you that the stock price of most of the major stocks on the BSE have gone down.
Explanatory Variables
Index of Industrial Production (IIP)
Industrial Production Index is used as proxy to measure the growth rate in real sector. Industrial production presents a measure of overall economic activity in the economy and affects stock prices through its influence on expected future cash flows. Thus, it is expected that an increase in industrial production index is positively related to stock price. The IIP and stock prices are positively related because increase in IPI results in increase in production of industrial sector that leads to increase in the profit of industries and corporations. As dividend increases, it results in increase of share prices, therefore, it is expected to have positive relationship between IPI and share price according to economic theory.
Consumer Price Index (CPI)
Inflation is measured by changes in the Consumer Price Index (CPI). High rate of inflation increase the cost of living and a shift of resources from investments to consumption. This leads to a fall in demand for market instruments which lead to reduction in the volume of stock traded.. High rate of inflation increase the cost of living and a shift of resources from investments to consumption. This leads to a fall in demand for market instruments which lead to reduction in the volume of stock traded. Also the monetary policy responds to the increase in the rate of inflation with economic tightening policies. Inflation is ultimately translated into nominal interest rate and an increase in nominal interest rates increase discount rate which results in reduction of present value of cash flows. High Inflation affects corporate profits, which in turn causes dividends to diminish thereby lower stock prices. When inflation begins to move upward, it likely leads to tight monetary policies which result in increase in the discount rate. It indicates that the cost of borrowing increases which in turn leads to investment reduction in the stock market. So, it is said that an increase in inflation is negatively related to equity prices.
Crude Oil (CO)
Crude oil is an indispensable input for production and therefore, the price of oil is included as a proxy for real economic activity. India is largely an importer of crude oil and consequently, oil price takes part an imperative role in Indian economy. It is apparent that any key movement in oil prices leads to uncertainties in the stock market which could persuade investors to suspend or delay their investments. Moreover, increase in oil prices results in higher transportation, production and heating costs which have negative effect on corporate earnings. Rising fuel prices also raise alarm about inflation and diminish consumers' discretionary spending. Therefore, the financial risk of investments increases when there is wide fluctuation in oil prices. Therefore, for oil importing countries like India, an increase in oil price will lead to an increase in production costs and hence to decreased future cash flow, leading to a negative impact on the stock market. Therefore, an increase in the price of oil in the international market means lower real economic activity in all sectors which will cause stock price to fall.
Call Money Rate (CMR)
The observations in regard to the relationship between interest rates and stock prices generally suggests that an increase in interest rates increases the opportunity cost of holding money and thereby causing substitution of stocks with interest bearing securities, and hence would result in falling stock prices. It is mention worthy here that the expected exchange rate (Rs./US$) and inflation rate do play roles in the determination of the domestic interest rates along with the domestic money supply. The CMR has been selected in this study as a proxy to interest rate. It is selected because the Reserve Bank of India (RBI) has no control on it unlike the Repo Rate, Cash Reserve Ratio (CRR), Prime Lending Rate (PLR), etc. This rate is fully market-driven and dependent on the demand-supply equilibrium relationships. Changes in the CMR affect the Indian stock markets by affecting the corporate profits, general demand for goods and services in the economy, relative attractiveness of competing financial assets like shares, bonds, and other fixedinterest investments, the way companies finance their operations and cost of borrowing money for the purchase of shares.
Dollar Price (DP)
The next macroeconomic variable used in this study has been the exchange rate/dollar price, which represents the bilateral nominal rate of exchange of the Indian Rupee (Rs.) against one unit of a foreign currency. US Dollar ($) has been taken to be the foreign currency against which the Indian Rupee exchange rate is considered. This is because the US Dollar has remained to be the most dominating foreign currency used for trading and investment throughout the period of this study. Generally, a depreciating currency causes a decline in stock prices because of expectations of inflation. On an average, export-oriented companies are adversely affectedly a stronger domestic currency while import-oriented firms benefit from it. Though these arguments suggest a linkage between exchange rates and stock prices, the empirical evidence supporting such a linkage was weak at best. Also, at the micro level, exchange rate changes influence the value of a portfolio of domest ic and multinational firms and it is predicted that a negative relationship exists between the strength of the home currency and the aggregate stock prices index.
Gold Price (GP)
Gold is a substitute investment avenue for Indian investors. As the gold price rises, Indian investors tend to invest less in stocks, causing stock prices to fall. Therefore, a negative relationship is expected between gold price and stock price. Thus this very important macroeconomic variable has also been included in this study.
Foreign Intuitional Investment (FII)
FII includes an investor or investment fund that is from or registered in a country outside of the one in which it is currently investing. Institutional investors consist of hedge funds, insurance companies, pension funds and mutual funds. The term is used most commonly in India to refer to outside companies investing in the financial markets of India. International institutional investors must register with the Securities and Exchange Board of India to participate in the market. FII is allowed to enter into our country only through stock exchanges either in the form of equity or debt.
Thus it makes an impact on the rise or fall of SENSEX, since FII is allowed to be purchased or sold daily. The daily transaction of FII is the reason behind the volatility in the stock markets movement to a greater extent. It has been observed that Sensex increases when there are positive inflows of FIIs & decreases when there are negative FII inflows.
METHODOLGY
Theoretical Framework
With a view to accomplish the pre determined set of objectives of our research, different set of techniques and tests have been adopted. First and foremost, to fulfill the research objectives, descriptive statistics technique like mean, standard deviation, variance, etc are carried to show the nature and basic characteristics of the variables used in the analysis. ADF test is used to find the stationarity or non stationarity variables of data series. Inferential statistics technique is used to inference about the results by using different ways of inferential statistics like Correlation matrix analysis which finds any strength of association between Bombay stock exchange indices (share price) and selected macroeconomic variables. Then the second type of inferential statistics is used that is linear regression analysis which create a mathematical model that can be used to predict the values of a stock price of Bombay stock exchange indices based upon the values of an macroeconomic variables. In other words, we use the model to predict the value of Y when we know the value of X. Here, we used the sign-f to analysis the overall significance of the sample regressions and t-test and p-value to check the individual significance of the macroeconomic variables. Then, finally we see the two way relationship between variables by using granger causality test.
Descriptive statistics technique
Descriptive statistics is the discipline of quantitatively describing the patterns and general trends of a dataset and summarize it in single value. It enables a reader to quickly understand and interpret the set of data that has been collected. In our study, descriptive statistics provide a useful quantitative summary of macroeconomics variables and BSE indices. Here, descriptive statistics provide a historical account of variables behavior and convey some future aspects of the distribution of dataset. We used measures of central tendency (mean) and measures of Variability (standard deviation, range, minimum and maximum) to explain the dataset.
Inferential statistics technique
Inferential statistics is defined as the branch of statistics that is used to make inferences/ valid judgments about the characteristics of a populations based on sample data. These statistics are ways of analyzing data that allow the researcher to make conclusions about whether a hypothesis was supported by the results.
A hypothesis is an educated guess about a trend, group difference or association believed to exist. A null hypothesis states that the results will be due to chance whereas an alternate hypothesis tells that the results are due to the manipulation of the independent variable. Here in our study, null hypothesis (H0) is there is no relationship between Bombay stock exchange indices and selected macroeconomics variables while alternate hypothesis (Ha) is that there is relationship between Bombay stock exchange indices and selected macroeconomics variables. There are different ways to inference the results. Here, we used correlation matrix analysis and linear regression analysis (tratio, f-sign, p-value, r-square) which allows us to make a conclusion related to our hypothesis. We have used 5% of level of significance and two tailed test so as to accept or reject our null hypothesis according. Regression analyses are typically done using statistics software and here we used SPSS.
Correlation matrix analysis
Correlation is a term that refers to the strength of a relationship between two variables. A strong, or high, correlation means that two or more variables have a strong relationship with each other while a weak, or low, correlation means that the variables are hardly related. Correlation coefficients can range from -1.00 to +1.00. The value of -1.00 represents a perfect negative correlation while a value of +1.00 represents a perfect positive correlation. A value of zero means that there is no relationship between two variables.
Here, the study used Karl Pearson r, type of correlation coefficient, which is also referred to as linear or product-moment correlation. This analysis assumes that the two variables being analyzed are measured on at least interval scales. The coefficient is calculated by taking the covariance of the two variables and dividing it by the product of their standard deviations. It is used to show the strength and the relationship between Bombay stock exchange indices and macroeconomic variables.
Econometric Regression Model
The term regression was introduced by Francis Galton. Linear regression analysis is an inferential statistical technique that is used to learn more about the relationship between a independent variable (referred to as X) and dependent variable (referred to as Y) When there is only one independent variable, the prediction method is called simple regression. So, the regression equation Yi = β0 + β1 Xi + ui where Yi is the dependent variable, Xi is the independent variable, β0 is the constant (or intercept), β1 is the slope of the regression line which represent the strength and direction of the relationship between the independent and dependent variables and ui is random error term. Here, in our study we carried out this method to see and interpret the effect of macroeconomic variables on stock exchange indices (share price).
Statistic test
R-square: also known as the coefficient of determination is commonly used to evaluate the model fit of a regression equation. That is, how good are all of your independent variables at predicting your dependent variable? The value of R-square ranges from 0.0 to 1.0 and can be multiplied by 100 to obtain a percentage of variance explained.
Sign-F: whether the model as a whole is significant. It tests whether R-square is significantly different from zero.
T-ratios: the reliability of our estimate of the individual beta. For that we can look at p-values.
Unit root test (Augmented Dickey -Fuller test)
Empirical research in stock markets is based on time series data. And the stationarity of a data series is a prerequisite for drawing meaningful inferences in a time series analysis and to enhance the accuracy and reliability of the models constructed. If the variable is not stationary estimation can obtain a very high R 2 , although there is no meaningful relationship between the variables. This situation reflects the problem of spurious regression between totally unrelated variables generated by a non-stationary process. Generally a data series is called a stationary series if its mean and variance are constant over a given period of time and the covariance between the two extreme time periods does not depend on the actual time at which it is computed but it depends only on lag amidst the two extreme time periods.
One of the common methods to find whether a time series is stationary or not is the unit root test. where Y t is the variable in period t, T denotes a time trend, is the difference operator, e t is an error term disturbance with mean zero and variance σ 2 , and k represents the number of lags of the differences in the ADF equation. The ADF is restricted by its number of lags. It decreases the power of the test to reject the null of a unit root, because the increased number of lags necessitates the estimation of additional parameters and a loss of degree of freedom. The test for a unit root is conducted on the coefficient of y t-1 in the regression. If the coefficient is significantly different from zero (less than zero) then the hypothesis that y contains a unit root is rejected. Rejection of the null hypothesis denotes stationarity in the series.
Null and alternative hypothesis are as follows: Where Y t and X t are the variables to be tested, and u t and v t are mutually uncorrelated errors, and t denotes the time period and 'k' and 'l' are the number of lags. If the coefficient α t are statistically significant but δ t are not, then X causes Y. In the reverse case, Y causes X. But if both α t & δ t are significant, then causality runs both ways. The null hypothesis is tested by using the standard F-test of joint significance.
The F-test is applied, as follows:
Here RSS R & RSS UR are the restricted and unrestricted residual sum of squares respectively. M is the number of lags, n is the number of observations and k is the parameters in the unrestricted equation. If the computed F-value exceeds the critical F-value at the chosen level of significance, the null hypothesis is rejected. This would imply that macroeconomic variable 'Granger cause' or improve the prediction in stock prices and vice versa.
Note: That it has been taken one period lag in the above equation. In practice, the choice of the lag is arbitrary.
In the present study Granger Causality Model has been used to test the causality between Indian stock market and macroeconomic variables. Here the test signifies whether past information on macroeconomic variables predict stock prices in India, Null & Alternative hypothesis being:
Macroeconomic variables do not granger causes Indian stock market.
H a : Macroeconomic variables granger causes Indian stock market. Note: A lag of four years has been considered.
EMPIRICAL ANALYSIS
Empirical results and discussions are presented here in the different subsections. There is high moderate variability in oil and gold prices. The maximum price of gold is 28,451.69 for our data series and minimum is 2,020.10.
Descriptive Statistics Analysis
ADF Test
As already stated stationarity of a data series is a prerequisite for drawing meaningful inferences in a time series analysis. It enhances the accuracy and reliability of the models constructed. Reason being that if the variable is not stationary it might lead to spurious result in the analysis. The first and simplest type of test one can apply to check for stationarity is to actually plot the time series and may look for possibility of trend in mean and variance, evidence of autocorrelation and seasonality in the data. If these patterns are found in the series then the series can be regarded as non stationary. The eighteen time series displayed in figure: dataset graph exhibit different such patterns. BSE FMCG, IIP, IIP Metals, IIP CG, IIP FMCG, IIP CD, CPI, and gold prices seem to exhibit a trend in the mean since they have a clear upward slope. In fact, sustained upward or downward sloping patterns (linear or nonlinear) are signs of a non-constant mean. This is a sign of non-stationarity. 
BSECG
Apart from visual inspection, formal test for stationarity is essential to opt for appropriate methodological structure. As a first step, we tested all the variables for stationarity by applying ADF test which is one of the common types of Unit Root test which help to describe whether a time series is stationary or not. The result of ADF test statistics is gives in the table below. From the table it can be concluded that none of the variables except FII attains stationarity in the time series as the P-values of all these variables is greater than the critical P-value at 5%. Thus the null hypothesis that variables are not stationary was accepted. However FII is the only variable that has attained stationarity as its P-value is less than the critical P value. Now in order to do analysis it is important to make these variables stationary. Thus we have calculated the first differencing of all the variables except FII. ADF Test results for variables with first differencing are given below.
Thus first differencing of the variables is stationary at 5 % as the P value is less than the critical p value thus rejecting the null hypothesis and accepting the alternative hypothesis that the variables are stationary (shown in table 4.3). The graphs of first difference of the variables also show a trend of stationarity (shown in the graphs below). Hence now granger causality test & regression analysis can be applied using first differencing of the variables. Inflation rate and exchange rate are negatively correlated with Bombay stock Exchange (BSE-SENSEX) in accordance economic theory that provides the increase discount rate leads in reduction in the present values of expected future cash flows. Similarly, depreciation in home currency affects negatively to SENSEX returns in expectations of inflation. Growth rate of metal (11.6%), call rate (4.6%), FII (61.6%) and oil rate (28.6%) are positively correlated and Inflation rate (-4.3%), exchange rate (-50.5%), and gold rate (-18.5%) are negatively correlated with BSE metal. Here, FII, oil rate and exchange rate have moderate correlation with BSE Metal and other has low relation. Growth rate of auto (4.1%), Inflation rate (4.9%), call rate (5.3%), FII (61.1%) and oil rate (13.9%) are positively correlated and exchange rate (-35.5%), and gold rate (-14%) are negatively correlated with BSE Auto. Here, FII and exchange rate have moderate correlation with BSE Metal and other has low correlation degree. Growth rate of capital goods (7.2%), FII (56.1%) and oil rate (16.7%) are positively correlated with BSE Capital goods and Inflation rate (-4.9%), call rate (-0.1%) exchange rate (-54.2%) and gold rate (-19.1%) are negatively correlated. Here also, FII and exchange rate have moderate correlation with BSE Metal and other has low correlation degree where as call rate have significantly no correlation with BSE Capital goods. Growth rate of FMCG (-8%), exchange rate (-24.3%), and gold rate (-20.5%) are negatively correlated while inflation rate (3.3%), FII (43.4%), call rate (8.2%) and oil rate (2%) are positively correlated with BSE Fast moving consumer goods. Here, FII have moderate correlation with BSE FMCG and other has low degree of correlation. Growth rate of Consumer durables (-5.2%), inflation rate (-4.1%), exchange rate (-48.8%), and gold rate (-23.9%) are negatively correlated with BSE Consumer durables while FII (57.2%), call rate (5.6%) and oil rate (17.4%) are positively correlated. Here, FII have moderate correlation with BSE Consumer durables (BSE CG). We can conclude that the proportion of variation in Bombay stock exchange indices is weakly attributed to macroeconomic variables. Since correlation matrix analysis is not a strong analysis to make conclusion of our study hypothesis for see the effect of macroeconomics variables on stock exchange indices (share price). So, for make our study more relevant for relationship between variables, we will conduct simple regression by creating econometric model.
Econometric Regression analysis
Econometric Regression analysis is a technique to check the effect macroeconomics variables on stock exchange indices (share price) and we have found some interesting results for a the relationship. Exchange rate and FII does affect Bombay stock exchange for all the BSE-30 and BSE sectors while there is no relationship growth rate and its different sectors with Bombay stock exchange indices. Similarly, Inflation rate, call rate and oil rate does affect BSE-30 and BSE sectors. Simple regressions models between SENSEX and macroeconomic variables, BSE Metal and macroeconomic variables, BSE Auto and macroeconomic variables, BSE CG and macroeconomic variables, BSE FMCG and macroeconomic variables and BSE CD and macroeconomic variables have been reported. The null hypothesis has been tested on the basis of the P-value while the overall significance of model has been tested on the basis of F-sign. If the Pvalue and F-sign is less than the critical P value and F-sign at 5% than the null hypothesis is rejected and there will be a significant relation between the variables. It was found through P-value and F-sign in the table exchange rate and FII does affect BSE Metal. We can accept the alternative hypothesis. R 2 shows that auto growth rate; inflation rate, call rate, oil rate and gold rate explain very low variation in BSE Auto while FII and exchange rate explain 37.3% and 12.6% of variation in BSE Auto respectively. It was found through P-value and F-sign in the table that exchange rate and FII does affect BSE CG. We can accept the alternative hypothesis for these two variables. R 2 shows that CG growth rate; inflation rate, call rate, oil rate and gold rate explain very low variation in BSE CG and Call rate explain 0% variation in BSE CG. FII and exchange rate explain 31.5% and 29.3% of variation in BSE CG respectively. It was found through P-value and F-sign in the table that exchange rate, gold rate and FII does affect BSE CD. We can accept the alternative hypothesis for these two variables. R 2 shows that CD growth rate; inflation rate, call rate, oil rate and gold rate explain very low variation in BSE CD and FII and exchange rate explain 32.8% and 23.8% of variation in BSE CD respectively.
Granger causality test
Granger causality test is a technique for determining whether one time series is significant in forecasting another or not. Here Granger-causality test has been conducted to study the causal relationship between macroeconomic variables and the Indian stock market. The tables below reports granger causality test results with lag of 4 that is the appropriate selection of lags. The null hypothesis has been tested on the basis of the P-value. If the P-value is less than the critical P value at 5% than the null hypothesis is rejected and there will be a significant relation between the variables. First differencing of the variables has been used to apply granger causality test. 
CONCLUSION
In this paper, the study performed necessary analyses to answer the research question of whether some of the identified macroeconomic factors can influence the Indian stock market. The macroeconomic variables are represented by the industrial production index, consumer price index, interest rate (call rate), exchange rate, gold price, oil price, foreign institutional investment. Indian stock market is represented by BSE SENSEX. The paper also includes sectoral analysis of five sectors (metal, auto, capital goods, FMCG, consumer durables). Monthly data for a time span of 7 years (from April 2005 -March 2012) was considered. The paper employed Granger causality test, regression analysis and correlation analysis to examine such relationships. The results are interesting and useful in understanding the Indian stock market pricing mechanism as well as its return generating process.
On the basis of overall analysis and sectoral analysis it can be concluded that three out of seven variables are relatively more significant and likely to influence Indian stock market. These factors are exchange rate, foreign institutional investment and call rate. There is a positive relation between FII and Sensex, call rate and Sensex whereas exchange rate and Sensex shows a negative relation. The result has been concluded on the bases of the granger causality test in which call rate has been seen as affecting BSE in almost all the sectors (except FMCG sector) and regression analysis in which exchange rate and FII is affecting all the sector. This simply concludes that in long term the Indian stock market is more driven by domestic macroeconomic factors rather than global factors.
The results of this analysis should not be treated as conclusive for an investment. Apart from understanding Indian stock market based on the contributions of the significant variables, there remain other important issues that affect the return generating process. These issues are the cost of equity capital, asset valuation, industry analysis, a firm's management and operational efficiency analysis, and so on. Any investor should consider all relevant sources of information when making an investment decision.
